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LATE REPORTS FOR SAN ANTONIO, TEX. 
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AEROLOGICAL OBSERVATIONS FOR THE YEAR 1939 
[Aerological Dlvlsion, D. M. LITTLE in charge] 

By B. FRANCIS DASHIELL 

the 5 p. m, 75th meridian time, observations. This was 
an incrense of 12 stntioiis over those in operation at  the 
beginning of the year. During 1939 pilot-balloon obser- 
vations forrmrly made at  Clerelniid were transferred to 
Akron, Ohio ; Vickshurg to Jwl;son, Miss. ; Fort Worth 
to Dallas, Tes.; aiid Floyd Bennett Field to the New 
Yorlr City airport). New pilot-bdloon stations were 
opeiied during 1939 at, Binningham, Ala.; Butte, Mont.; 
C'amden, N. J.: Des Moiiies, Iowa; Elkhis, W. Va.; Elmira, 
K. Y.; Hartford, Conn.; Little Rock, A r k ;  Louisville, 
Ky.; Milwaukee, Wis.; hlobile, Ala.; Pueblo, Colo. ; 
Rapid City, S. Dnk.; San Antonio, Tex.; Springfield, 
hfo.; and Toledo. Ohio. 

A n~oiiMg series of flights by soundiiig bulloons carry- 
ing recording meteorograplis, checkecl by two theodolite 
observations, was conducted a tj Omaha, Nebr., during 
the month of April in nccordance with the internationnl 
prograni. 

The work of reducing all existing IYeather Bureau pilot- 
balloon observations to punch cards was completed by the 
Works Progress Administration at  its speciul cooperative 
Weather Bureau project in New Orleans, La. A t  the 
close of the year approximately one million individual 
flights had been reduced to cards, and the data are being 
suinmarized and combined in quicklv available forms. 

In the upper air, a t  1.5, 3, 4, and 5 kilometers, where 
observations were made both by airplanes and radiosondes, 

An increase in the use of radiosondes for obtaining obssr- 
vations of pressure, teniperature and humidit in the upper 

work of the Weather Bureau during 1939. At the close 
of the year radiosonde observations were being made 
daily at 25 stations of the Weather Bureau, 3 of the United 
States Navy, and 1 of the Arm . Airplane nieteorological 
flights were conducted by the J a r s  a t  6 stations. Valunbh 
radiosonde datrt were obtained during the 1939 liurricarie 
season at  San Juan, P. R., and Swan Island. Special ob- 
servations were also made by radiosonde a t  Boston, 
Mass., and St. Georges, Bermuda, under the direction of 
the Massachusetts Institute of Technology, aiid by the 
United States Coast Guard when on duty at  Halifns, 
N o m  Scotia, and a t  sea in n patrol area extending from 
latitudes 40' to 44' N. and longitudes 47' to 53' W. 
Mean pressures, temperatures and humidities, computed 
froin the above data, have been published regularly in the 
M ONTHLI- WEATHER R EVIF, W. 

Pilot-balloon observations of wind directions and ve- 
locities were being made 4 times daily a t  98 Weather 
Bureau stations in the United States proper, at 4 in 
Alaska, and 1 in Puerto Rico. All of the above stations, 
with the exception of 2 in Alaska, substituted helium gas 
for hydrogen on July 1, 1939. 11 selected group of 27 
st4ations where clf ternoon visibilities were unusually 
favorabje, have been using 100-gram pilot balloons for 

air was one of the outstanding features of t i? e aerological 
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the lowest annual mean barometric pressure in the 
United States prevailed throughout the year over Sault 
Ste. Marie, Mich. This also occurred at  all higher levels. 
Highest pressure occurred generally throughout the South, 
but particularly over Pensacola and Miami, Fla. These 
annual means are shown in table 1. 

Mean relative humidity was highest over Sault Ste. 
Marie, Mich., a t  all levels; and lowest over El Paso, Tex., 
up to 2.5 kilometers; over San Diego, Calif., to 5 kilo- 
meters; and over Oakland, Calif., up to 7 kilometers. 

The lowest annual mean temperatures for the year were 
recorded over Sault Ste. Marie, Mich., a t  1.5, 3, 4, and 5 
kilometers, while the highest were over El Paso, Tex., at 
1.5 and 3 kilometers, and Pensacola, Fla., at  4 and 5 liilo- 
meters. In  the levels above 5 kilometers, Sault, Ste. 
Marine, Mich., continued to be the coldest station up to 11 
kilometers, then Nashville, Tenn., became colder at  all 
subsequent levels. Sault Ste. Marie, Mich., which was tho 
coldest below 11 kilometers, became the warmest above 12 
kilometers. The lowest annual mean temperat'ure for 
1939 was -65.7' C. over Nashville, Tenn., att 17 
kilometers. 

At stations having one year of radiosonde records it 
was found that the indimdual minimum temperatures 
noted in the higher levels occurred during different months. 
However, many low temperatures of interest were ob- 
served over several of the newer radiosonde ststions. The 
lowest individual minimum temperatures recorded by 
radiosonde were -85.1O C. in October and -83.3' C:. 
in August over Swan Island. Other extremely low temper- 
tures occurred in October over San Juan, P. R. (-81.3' C.) 

Atlanta, Ga. (-80.6' C.), mid Charleston, S. C. 

With the expansion of radiosonde activities it has been 
possible to make a comprehensive survey of the upper-air 
levels a t  which mean freezing temperatures (0' C.) 
occurred during 1939. This level reached its maximuni 
altitude during the summer (July) sloping upward from 
3,550 meters a t  Seattle, Wash., to 5,140 meters over 
San Antonio, Tex., and 5,120 meters over Pensacola. 
Fla. Duiing winter (January) freezing temperatures or 
lower occurred at  the surface at  most northern stations, 
but in the South (Pensacola, Fla.) the monthly mean 
freezing level was locatecl at  3,440 meters. A compilation 
of these monthly levels for all stations is shown in table 4. 

During each month of the year resultant wind directions 
and velocities were computed for all stations in the United 
States at  1.5 and 3 kilometers (5 a. m.), and 4 and 5 
kilometers (5 p. m.). These have been shown on charts 
which were published monthly. In addition, monthly 
wind resultants (based on 5 p. m., 75th meridian time 
observations) hare been computed and published for all 
levels at  39 stations. 

An annual summary of the 5 p. ni. winds is shown in 
table 2. Individual niaxiniuiii velocities reported for the 
different sections of the country during the year are shown 
in table 3. In several instances these have been very 
high, and a velocity of 95.5 meters per second (214 miles 
per hour) recorded a t  8.4 kilometers ovor Albuquerque, 
N. hiex., on the 14th of Jmuary, was the highest ever 
obtained by pilot balloons in the upper air. 

(-80.5' C.). 

TABLE 1.-Mean free-air barometric pressure i n  millibars, temperature in degrees Celltigrade, und relative humidities in  percenl, obtained 
by  airplanes and radiosondes during year 1959 
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See footnotea at end o! table. 
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TABLE l.-Mea?i free-air barometric pressure i n  millibars, temperature i n  degrees Centigrade, and relative hurnidites i n  percent, obtained 

by airplanes and radiosondes during year 19%-Continued 
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bltitudc (meters) 

,an m r . 0  Innnl I I 
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.Mo ............... 284 SO4 16.1 75 
,600 ............... 276 758 14.4 62 
.ooO-. ............. 272 715 12.3 54 
,OOO .............. 1 2/11 6 3 4 1  

6 .81  52 

?xy m a n s  h& on 11 months. Month of Deccmber not included due to Inslaclent number of observations. 

TABLB 2.-Free-air resultant winds based on pilot-balloon ohservalions made near 6 p .  m. (E.  S. T.) during 1939 
[Directions given in degrees from north (N-3€Q0, E-90’. 8-180°. W-?70°)--selocitIes in meters per second] 

Abilene. A l t r  Atlanta, New York, Browns- Buffalo, RurlfnE- Charles- Cheyenne, Chlcago, Cinch- 
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0 
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........... nw7 15.2 
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TABLE 2.--A.ee-air resultant winds based on pilot-balloon abserclutions made near 6 p .  na. (E.  8. T.) during 1939-Continued 
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?. ooo... ............ 
2,moo.. ............. 
Y.Ooo.-. ............ 
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m.1 
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CRiif. (16 P. R .  ( la  
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m. P. 1. 

Burface. ........... 
500 .................. 
1,ooo ............... 
1,600 ............... 
2.000 ............... 
2,500 ............... 
3, ooo...... ......... 
4,000 ............... 
6.WO ............... 
6,ooo ............... 
8.ooo ................ 
10,000 ............... 
12,000 

1.31 

2.41 
3.3 
5.  1 1  
8. fil 

-...I 

.... 
---" I  

::;I 

2.52"' 2. t 
........... 
........... 

1 . 4 :  
2.51 
3.91 

a. R 
6 .3  

9.3 
...... ..... 

................. 

. - - -. -. - -. . - - - -. 
................ I 1  I ...................... ..-.I :-.... ..... 

..................................... 

...................... .__..I ........... j I l l /  1 
TABLE 3.-fifaxirnum free air wind velocities (na. p .  s.), f o r  different sections of the United States based on pilot-balloon observations during 

the year of 1939 

Bectlon 

Northeast I...- 
East-Central 2. 
Southeast a.-.. 
North-Central 4 

Central 8 ....... 
South-Ccnt.raI 6 

I Maine Vermont. N ~ K  Hanwhirc .  h!assnrhusetts, Rhode Islfind, Connectletit. New York, New Jersey. Pennsylvania. and northern Ohio. 
2 Dclawbre, hpxyland. Virginia. M.est Virginia. southern Ohio. Kentucky. mstern Tenner. ree, and North Carollna. 
3 South Carolina. Georgia, Florida, and AhbamH. 
4 Michigan. Wisconsin. Mlnnesota. North Dakota. nnd South Dakota. 
5 Indiana. Illiuois, Iowa, Nehraska, Kansas, and Missouri. 
8 hIississippi, Arkansas, Louisinna. Oklahoma. Tcxss (except El Paso), nnd westora 'i'ennesee. 
7 Montana. Idaho, Washington. and Oregon. 
9 Wyoming, Colorado. Utah. northern Nerada. and northern Califorriia. 
Soutbern California, southern Nevada, Arlnona. New Mexico, and estreme west Texas. 
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~~s~~ ?&=- Hlghest Station 

Rtations 

Date Lowest Data I 

TABLE 4.-Monthty mean heighls of freezing temperat~ures (0' C.) during year 1939 

Julianehaab, Greenland I _____._ 
Lisbon, Portugal 2 _ _ _ _ _ _  ~ ______. 
Horta, Azores.. ________.______. 
Belle Isle, Newfoundland' _ _ _ _  ~. 
Halifax, Nova Bcotia _ _ _ _ _ _ _ _ _ _ _  
Nantucket _________.____..______ 
Hatteras ______________.__ ~ _ _ _ _ _ _  
Turks Island __________________. 
Key West ._____________________ 
New Orleans ...__._____._____._ 

Albuquer ue, N. Mex _ _ _ _ _ _ _ _ _ _ _ _ _ _  
Atlanta, 8 n  __._______ ~ _______._____ 
Bermuda (St. Oeorges) __.__________ 
Billings, Mont. ~ _ _ _ _ _  ~ _ _ _ _ _ _ _ _ _ _ _ _ _  
Bismarck, N. Dak _______.__._._____ 
Boise, Idaho. _ _ _ _  - _ _  _ _  _ _  _ _ _  -. -. - - - - - 
Boston, Moss .___________... ._._.___ 
Buffalo, N. Y-- _ _  _ _  _ _ _ _  _._________. 
Charleston. 8. C __________________. 

Mlllfbara Millibars MUZibars 
999.4 +1.1 1,019 

1,019.7 +. 1 1,032 
1,017.7 -3.0 1,033 
1, OW. 5 -6.6 1.028 
l,M. 1 -8.1 1,026 
1,009.1 -8.5 1,028 
1,015.2 -5.1 1,032 
1,016.7 -0.2 1,OaO 
1,017.6 -1.0 1,034 
1,018.8 -1.7 1.029 

~~~ 

Cheyenne. W y o  _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  ~ 

Chicago, Ill ._._________.__._._.-.--. 
Denver, Colo __________. _ _  . -. . -. . - -. 
El Paso, Tex. _ _ _ _  ___.. -. _.__ -. . -. 
Ely, Nev ____________________---.-.. 
Fairbanks. Alaska.. _ _  -. _ _  _ _  _ _  - - - - - - 
Fargo, N. Dak _________._____.____. 

H@iiar,-Nova Scotia _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
Jollet, 111 .... _ _ _ _  - - _ _ _ _  - _ _ _ _ _ _ _  - _ _ _  _ _  
Juneau, Alaska .______________ ~ ____. 
Lakehurst. N. J _ _ _ _ _ _ _ _ _ _ _ _ _ _  ~ _._._ 
Medford. Oreg ___________________.-. 
Miami. Fla __...______ ~ _ _ _ _ _ _ _  ____.. 
Wlnnea Ils Minn 
Nashvi lc  T~nn~-_l:::::::::::::::: 
Noriolk, Va. _________.______ _ _ _ _ _ _  
Oakland, Calif _ _ _ _  __. . - _ _  _ _  - _ _  - -. . . 
Oklahoma City, Okla .___ ______._ -. 
Omahn. Nebr ...__ _ _  _ _  ___._ - - - _ _  _ _ _  - 
Pearl Harbor, T. H _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
Pensncola. Fla _ _ _ _  - - - - - __._ - - - _ _  _ _  _ _  
Phoenix, Ark _ _ _ _ _  _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
St. Louis, Mo ____._________________ 
Salt Lake City, Utah.. _ _ _ _ _ _ _ _ _ _ _ _ _  
San Antonio, Tex _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
8an Dlego, Calii .___________________ 
San Juan P. R ______________.______ 
Seattle. ______._______________ 
Shreveport. La. _ _  _ _  - _ _ _ _ _ _ _ _ _  _ _ _ _ _ _  
tlaiilt St. Marie. Mlch _ _ _ _ _ _ _ _ _ _ _ _ _ _  
Gwan Island. West Indies _ _ _ _ _ _ _ _ _ _  
6 kane, Wash . . . . . . . . . . . . . . . . . . . . .  $ .  ashington, D. C _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
At sBB: (Lat. 4O0-Uo N., Long. 47"- 

6 a O  W.) 

' Rnrlrrca. 
~~ 

RIVERS AND FLOODS 
[Rlver and Flood Division, MERRILL BERNARD in chargd 

By BENNETT SWENSON 

The report for December 1939 will a.ppear in t,he nest issue of this REVIEW. 

WEATHER ON THE ATLANTIC AND PACIFIC OCEANS 
[The Marine Divlslon, W. E. HUED acting in charge] 

NORTH ATLANTIC OCEAN, DECEMBER 1939 

By H. C. HUNTER 

Atmospheric pressure.-The pressure was below normal 
over most parts of the North Atlantic Ocean. The defi- 
ciency was notably large over the waters adjacent to the 
Canadian Maritime Provinces and to t,he northeastern 
United States. 

The stations in middle and lower latitudes generally 
reported pressures averaging lower during the final third 
of the month than during the preceding port>ion. 

The extremes of pressure found in available vessel re- 
ports are 1,038.9 and 955.9 millibars (30.65 and 25.23 
inches). The high mark was recorded during the forenoon 
of the 13th, near latitude 40' N., 35' W., on the American 
steamshb Yaka. The low reading was noted in about bhe 

Nillibarr 

959 
981 

16 690 
a? 

* For ab days. 1 For 24 days. 8 For 27 days. 
h ' o~~ . -Al l  data based on a. m. observation8 only, with departures compbd from best 

avsilablenormalsrelated totimeoiobservatIon,ereept Hatterm, Key West, Nantucket, 
qnd New Orleans, which are %hour corrected 4lWnS. 

same pari Of the ocean' nanlely "' N.' 330 
night of the 29th-30th, OD +,.he Dutch liner Nootdam. 

about Illid- 


